A. List of symbols used in the paper
Ru in the case considered here). The modified model [S2,S3] accounts for the dependence of the BZ reaction rates on the volume fraction of polymer  , and on the total concentration of catalyst grafted to the network.
The reaction rates BZ F and BZ G in eqs.
(1) and (2) are determined as follows:
The above reaction rates depend on the dimensionless concentrations of the reduced catalyst .
C. Gel swelling under the action of external force
The stresses acting on the swollen polymer network in the absence of an external force are described by the following general stress-strain equation [S4,S5] :
where osm  is the osmotic pressure of the polymer, Î is the unity tensor, and el σ is the contribution to the stress tensor from the elasticity of the cross-linked polymer network. The osmotic pressure of the polymer is calculated as:
Here, . The gel elasticity contribution to the stress tensor is calculated using the Flory model of rubber elasticity to obtain [S4] :
Here, c 0 is the cross-link density, 0  and  are the volume fractions of polymer in the undeformed and deformed gel, respectively, and B is the Finger strain tensor [S6] .
The equilibrium degree of swelling of the small gel sample shown in Fig. 1e is determined by balancing all the forces in the gel. In the case of unrestricted swelling in the absence of external forces, the Finger strain tensor in eq. (S5) is I B2   , so the force balance
, at a given value of v takes the form (see eqs. (S3)- (S5)):
Note that for isotropic swelling, the volume fraction of gel  and the degree of swelling  are If the external force acts on the gel as shown in Fig. 1f , the gel deformation is described by the strain tensor
where  and   are the degrees of swelling in the longitudinal and transverse directions, respectively. The equilibrium degree of swelling is determined by balancing all the forces in the two directions, namely,
Here, 0 h is the undeformed gel size (see Fig. 1e ), the osmotic pressure 
D. Properties of a bending piezoelectric bimorph plate
The coefficients 11 m , 12 m , and 22 m in eqs. (4) and (5) that describe the behavior of a bending piezoelectric bimorph plate are given by the following equations [S8] :
Here, 
E. Electrically connected gel-piezoelectric units
To obtain eqs. (6) and (7), we start with eqs. (4) and (5) for a system of n units, where n i , , 2 , 1   labels the units:
Q represents change; ) ( Q has a distinct meaning, representing the phase response curve (PRC) as defined in the section below.) It is convenient to re-write these equations as:
and, after substituting eq. (S14) into eq. (S12),
where
For the parallel connection (see Fig. 2b 
Equations (S15) and (S17) yield eqs. (6) and (7), respectively.
We now discuss how the piezoelectric coupling affects the waveforms in Figs. 3a and 3b.
For this purpose, we use eqs. (S16) and (S17) to obtain the equation for the deflections
of the cantilevers, which are connected in parallel and experience forces
). In particular, we find that:
. Each force is assumed to be positive and vary from approximately zero to some maximal value. In the synchronized state, the forces have the same wave form, and are shifted in phase relative to each other. In the case of 2  n shown in Fig. 3 , the deflection of cantilever 1 is calculated as
. Here, the ) ( and ) ( signs in the parentheses correspond to the respective force polarity sets
, the system displays antiphase synchronization (Fig. 3a) . Correspondingly, the force 2 F exhibits a maximum when the force 1 F is at the minimal value, 0 1  F , and hence, the deflection of cantilever 1 exhibits a "dip" , i.e., piezoelectricity does not contribute to the cantilever deflections, which follow the applied force and do not exhibit any dips, as seen in Fig. 3b . Note that similar arguments apply to the waveforms shown in Fig. 5 for the case of 3  n .
F. Equations of phase dynamics
The phase dynamics approach is an approximation used for describing the behavior of interacting oscillators in the limit of weak coupling [S12,S13] . The system of n identical oscillators is assumed to be governed by the following set of equations The evolution of the phase in time is described by the following equation [S13] :
is known as the phase response curve (PRC) [S13] ; it is also called the phase projection vector (PPV) [S14,S15] . The PRC can be determined using Malkin's method [S12,S13] . Namely, the function ) ( Q is the solution of the "adjoint"
under the initial condition 1
is the Jacobian matrix for a free-running oscillator (see (S18)) calculated along the limit cycle.
Solutions of eq. (S19) exhibit both the fast dynamics on the time scale of the period of oscillation T and the slow dynamics on the time scale of 1   . Note that the synchronization phenomena take place on the slow time scale. To extract the slow dynamics, time averaging is applied to eq. (S19) to obtain [S12] :
11 where
To apply the above formalism to the gel-piezoelectric units, we introduce the partial variables for the BZ reactants , and write eqs. (1) and (2) for a freerunning unit as (3) and (S7)), conveniently written in the following form: ) (
When the gel-piezoelectric units are electrically connected, the force exerted on a gel is
, where F  is the perturbation resulting from the interaction due to the piezoelectric effect (here, for simplicity, we dropped the subscript index labeling units). On the right-hand side of eqs. (6) and (7), F  is given by the second terms, and the factor  controls the interaction strength. To represent the effect of interaction in the form of eq. (S18), eqs. (S23) and (S24) are expanded into a Taylor series to obtain:
The explicit forms of eq. (S18) and hence the function ij g are obtained from eqs. (S26) and (S27) after taking into account eqs. (6) and (7) 
